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Climatic datu for Tampa, Fla., baaed on thirteen yeam Weather Burmu records unhe o+moiae stated. 
[Lutitude, no 57' north; longitude, 82O 27' west. Altitude, 34 feet.] 

I 

€4. Y 

Temperature. 

January _ _  _ _  _ _ .  
February _ . _ _ _ .  
March ......... 
n ay ........ 
June..  ......... 
July ........... 
August ........ 
Septeii~lwr . . . . .  
Octohrr . . . . . . . .  
Nvvellllirr ..... 
l)eccoilwr.. .... 
Tear ........... 

April,: :. ....... 

HnNidity. 

~ 

A l l  rec 
# d * .  

2.61 
3.13 
3.00 
1. 95 
2. i 3  
7. G6 
Y . 5 6  
9.36 
6.41 

~ ~~ 

2 . 5 i  
1.84 
2.30 

,53.12 
_- 

6.45 
1;. 27 
7. 31; 
5.38 
1;. :E 

13.+2 
15.53 
1 i. h3 
17. OX 
5. 11 
3. !Id 
3. 411 

66. $G 

.28 

.98 . us . Ili . 32 
4. "4 
2.11 
4 $I:$ 
4. SIJ . 31; 
.24 
.54 

-12.06 
-~ 

~ 

is - .- 
2 6  - w  
$ 
2 

~ 

Ih. 0 
17.5 
18.3 
19.4 
IS. 6 
li. 2 
16. 1 
Ifi. 0 
11;. 0 
11; :: 
17.9 
17. h 

17.4  
_____ _____ 

Months. 1 Mean temperature. 
Extremes of 

monthly and au- 
nual means. 

Mran of iiiouthly 
and aiiuiial ex- 
tremes. 

All re+ Nulllbrr 1 ords. I of.  years. 
~ -- 

Maxi- 
munl. 

Maxi- 
11111111. 

Miui- 
1uu111. 

13 years, 
890-1!103. 

Jli 11 i- 
ni 11 111. 

~~ 

33 
33 
41 
4s 
5s 
6G 
6Y 
69 
65 
51 
43 
:;4 

"7 

63.6 
GY. 0 
71.9 
73.3 
i 8 . 2  
81.0 
s.2. i 
W'. 3 
81.2 
77.3 
72.0 
fis. 8 

72. 8 
~ 
~ 

RX. 2 
711. 3 
,a. , 
i 9 .9  
85. 5 
88. s 
85. 3 
89. 4 
57. i 
SI. 9 
i 6 . 2  
io. :; 

so. :: 

_-  L 

_____ _____ 

50. 1 
5.2. Y 
57. 5 
dtl. 5 
66. 0 
71. 5 
i 3 . 3  
73. 5 
71. 7 
6.5. fi 
58. 3 
$2. 3 

w2. !I 
-- __ 

so 
80 
84 
ss 
!I 1 
94 
94 
Y4 
92 
S8 
S-L 
R 1  

!)5 
~ 
~ 

- - 
2 
M 

* - 
-r: 

4. 9 
4 .9  
4.5 
4. :i 
4.5 
5 .5  
5.6 
5. s 
5. 5 
4. 8 
4. 5 
4. x 

- 

5. n 

47 
47 
43 
39 
32 
3s 
25 
25 
2 i  
35 
41 
47 

67 
~ 
~ 

n. 3x9 
0.416 
IJ. 4% 
0.512 
0.650 
U. 7711 
0.817 

0. 781; 
0.648 
0.513 
0.417 

0.602 

n. ~ '26  

~ 
~ 

Wind. 

81 
81 
79 
74 
75 
81 
s.2 
83 
8 f i  
81 

83 

81 

ni 

~ 
~ 

42 
42 
-12 
x2 
4 3  
44 
44 
43 
43 
41 
-12 
41 

59. 1 
61. 6 
66. 6 

76.2 
80. I 
SI.  3 
61.5 
79. 7 
73. 8 
67.3 
til. 4 

71. 6 

70.2 

55 n 
s4.4 
62.0 
G6.6 
7.4. 8 
i s .  9 
79. Y 
60. 4 
i 7 .  ti 
in. (I 
61. 4 
56. i 

XI. 0 Iyear ...................... _ I  71 .9  I ......... 
Rainfall. 

~ 

s ,A 
? E  p-. . 
CJ := 5 .z - 

~~~ ~ 

2. i 5  
4. uti 
2. 15 
2. 70 
3.36 

* 4.55 
5. IG 
3. 98 
1;. SI; 
2. !I0 
2.90 
I .  77 

....... 
__ 

- 
d. 
b .  

5: 
* 3  u- b 

t 

6 .2  
7.2 

6. 9 
15. 4 
5. i 
5.3 
5 . 0  
S. i 
6. 5 
5. 9 
6. 1 

6.2 

~ 

5. n 

- 

Monthe. Average raiufhll. hlouthly and nu- 
iioal extrenies. 

Maxiluuni 
velocity. 

~ 

I3 yrs. 

~ 

Di rcc- 
tiou. 
__ 
sw , s. 

8.. 9w. 
8. 

LIW. 
YW. 
8W. 
Be. 
*e. 
ue. 
Re. 
*. *. 

....... 
- 

~ 

N I 1  111 
Iwr4,f 
year%. 

33 
32 
33 
YY 
34 
31; 
37 
36 
34 
34 
34 
33 

~~ 

...... 

~ 

:elW- 
ity. 

~ 

36 
49 
36 
$2 
42 
37 
43 
3.4 
43 
41 
36 
40 

..... 
~ 

1:aio. 

2. 78 
3. 4x 
2.91 
2. u9 
2. 51; 
9.02 
8. 14 
n. 65 
6.10 
3. I4 
1. i .3 
1. x0 

8 
S 
7 
fi 

1; 
1% 
IS 
17 

Y ; 

5 
s 
5 

1" 
14 

1s 
in  

1: , 
i 
4 

14 I27 24 1 5.2 115 1 175 I 75 1 5 

rwuibrr 29, 1894. * J u l y  S, 1902. 

there is said to have been enough for snowballing in Iristi. 
Tliunderstorms occurred on no less than eighty-five clays 
during the year 1900, and t,here were twenty-four clays with 
thunderstorms in the month of August, 1901. As inany :is 
four thunderstorms in one day have been observed a t  the sta- 
tion. The highest velocity the wind attained in recent years 
was 49 miles, from the south, on February 28,1902. Tradition 
recounts gales in 1x48 and in 1859 that caused tides in the 
river a t  Tampa a t  least 12 feet higher than i t  is kiiowii to linve 
reached in recent years. 

THE FULTON AUTOMATIC RIVER GAGE A T  CHATTA- 
N O O G A ,  TENN.' 

Ry Prtbl.. W E ~ T O N  M. FcIL'roN, Loral Farccast Otlicial, Weather t{urrau. 

This apparatus consists of two parts, the recorder, fig. 2, which Frc. 1.-The Fulton automatic river gage-the gage. 
is a t  thejfTeather Bureau station, and the gage, fig 1, which 
is located at  the river. The latter part  consists of a pulley, 
A, about 8 inches in diameter, and a small gear wheel. F, 
both mounted upon a shaft, B, which bears upon the supports 
C!, screwed to the base D. Mounted on the same shaft B, and 
just to the right (as seen in the drawing) of pulley A, is a 
small pulley about 1 inch in diameter. The end E of tlie 
shaft B, is threaded and screws through the support C. The 
pulley A and the small pulley have threads around their per- 
ipheries cut to the same pitch as the threads on the encl o f  the 
shaft B. A fine brass spring wire, G, is wound around the 
pulley A; it passes clown through a small hole, H, in the base 

lT11i.j gage irj the invention of IIr. Weston M. Fulton, Official in Charge 
of the United States Weather Bureau office at Knoxville, Tenn. (hie of 
them was iu.;tallerl at Chattanooga, T ~ n n . .  during February of tliP pres- 
ent year, and has liern perf~)riiiiiig very batisfactorily since that time. 
In response to n~i~uerni i s  requehts from engiueerb aud others interesteil, 
the above description of the gage has been furnished by Mr. Fulton-ED. 

of the apparatus, and supports the float J. The counterpoise 
I< is in like manner suspenclecl from the small pulley to the 
right of A, the wire which supports i t  being so wound upon 
tlie pulley that when the float J rises, the counterpoise K will 
unwind the wire from the small pulley and maintain the wire 
G taut. The object of the threncls on the encl E of the shaft 
B is to give the shaft and pulleys a lateral motion when they 
revolve, and thus hold the float J and tlie counterpoise I< in 
the same vertical lines passing through holes in the base B. 
The gear wheel F, the long pinion L, the gear wheel M, and 
the pinion N constitute a gear train which so magnifies the 
motion of the pulley A that when the float,, J, move8 through n 
distance of one-tenth of a foot the small shaft 0 will make one 
complet,e revolution. From each end of the shaft 0 is loosely 
suspended a bar about 3 inches in length with a crescent- 
shaped cain attached to its face near the point of suspension. 
A T-bar, P, attached to shaft 0, plays between these pendent 
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bars, and has thin metal strips oppositely disposed on its two 
ends, which extend out slightly beyond the ends of the T-bar, 
so that when the shaft 0 is rotated in one direction one of 
these thin strips is pressed away from the T-bar by the pen- 
dent bar with which it comes into contact, and thus passes 
the pendent bar, while the other metal strip is pressed against 
the T-bar by the other pendent bar, and being thus braced, is 
enabled to raise the bar. As soon as the latter is raised 
slightly beyond the vertical position it falls of its own weight 
and assume8 a vertical position again. In the act of falling. 

FIG. %-The Fulton autoniatic river gag-oflice r~corilrr. 

the cam on the face of  the bar presses clown the end of oiie 
of the projecting springs Q,  R, ani1 plunges the sinal1 platinum 
wire attached thereto into one of the cups of mercury locatecl in 
the base of the appamtus imiuediately underneath the project- 
ing springs Q and R. The springs Q, R are support,ecl at their 
outer ends by the posts S,  T. When the shaft 0 is rotated iii 
the opposite direction, that  pendent bar which has hitherto been 
idle is now brought into action, while the other is allowed to 
remain idle. , 

APRIL, 1903 

The float J moves in the iron casing which is attached to 
the face of the bridge pier, and has its lower end below the 
surface of the water in the river. The counterpoise K is sus- 
pended inside of a short iron pipe which is supported immedi- 
ately underneath the base D, of the apparatus. 

Fig. 2 shows the office recorder which is placed on the in- 
strumeat stand in the observer’s ofice. It consists of a drum, 
U, which is rotated hy the clock V. The shaft W is threaded 
and carries a nut, S, which supports the pen Y. The bar Z 
dicles along the guide rod a, and prevents the nut X from 
turning on the shaft W. The electro-magnets b, c operate the 
pawls cl, e, n hich engage ratchets oppositely disposed on the 
shaft W. The pawls are so constructed that they act in a 
iuaiiner similar to a clock escapement and thus avoid the pos- 
sibility of moving the ratchets more than one tooth at  a time. 
The gage is operated over a metallic circuit consisting of three 
wires. One wire passes through both of the mercury cups, 
fig. 1, thence through the battery and then connects with one 
end of the wire in each set of magnets b, c. The other two 
wires connect with the posts S, T, respectively, and with the 
other ends of the magnet wires. When the water in the river 
changes a tenth of a foot, the float J changes its elevation in 
the casiug by the same amount, and this motion causes the 
pulley A to act through the gear train F, L, M, N, 0, and 
gires one of the pendent bars a complete revolution, thereby 
closing the electric circuit long enough to move one of the 
pawls cl, e, fig. 2, and thus change the position of the pen on 
the record sheet which is wound around the drum U. The 
pawl d operates when the river is falling, while the pawl e 
operates when it is rising, thus causing the pen Y to move to 
the right, as seen in fig. 2, when the river rises, and to the left 
when i t  falls. 

The half tone, fig. 3, shows the general appearance of the 
apparatus and its accessories. 

FIG. 3.-The Fulton niituiiiatic river gage-general view. 


